Two field experiments were carried out at Ismailia Agricultural Research Station during 2011 and 2012 summer growing seasons to investigate the effects of applied N, P and K on peanut yield, quality and some macronutrients (N, P and K) uptake in sandy soils. Results showed that Ismailia-1 genotype surpassed Gregory genotype regarding plant growth, yield components and pod, seed quality except number of branches plant -1 and pod yield fed.
INTRODUCTION
Peanut is considered one of the most important leguminous crops in Egypt. Peanut was grown in Egypt for oil production, fresh human consumption or export, since its cultivation is thrived in the reclaimed sandy soil. In addition, it has the ability for improving the physical structure as well as the fertility of such soil types. So many investigations carried out to raise peanut quantity and quality in sandy soil. Varieties of peanut vary in growth habit where some of them are semi-spreading and others are erect. Their root system may be varied in volume and size and may be of different capabilities to absorb nutrients .Several studies have addressed different aspects of the N fertilization. Mahmoud and EL-Far (2000) and Ali et al. (2010) concluded that applying N fertilizer up to 40 Kg ha -1 increased pod and seed yields ha -1 AL-Shormillesy and Abd El-Hameed (2006) found that increasing N-level from 30 Kg to 70Kg N fed.
-1 significantly increased gradually pod and seed yields (Kg fed.
-1 ) in both seasons. Ali et al. (2010) indicated that increasing N-levels from 30 Kg to 70 Kg N fed.
-1 increased oil yield, while the seed oil percentage was decreased. Emam (2012) reported that in addition nitrogen fertilization at 75 kg fed.
-1 caused a significant increase in peanut yield. Also, Pendashteh et al. (2011) found that 80 kg N ha -1 gave significantly higher seed yield ha -1 than that of control treatment. Ali and Mowafy (2003) & Ismail and Abdel-Momen (2007) found positive and significant correlation between pod yield fed.
-1 and pod yield plant -1 , 100-pod weight, 100-seed weight and shelling%. Phosphorus (P) and potassium (K) fertilization had intensively compared to those conducted on nitrogen (N). This might be attributed to the fact that adequate supplement of P is important for increasing nodule formation and increased N fixation in legume plants (Robson, 1983) .Moreover, K has a beneficial effect on nitrogen fixation and transformation of photosynthesis products from leaves to the root nodules. Phosphorus fertilization was investigated by several workers who recommended varied dose of P 2 O 5 (Kg ha -1 ) for raising yield and its attributes, 40 Kg ha -1 (Lai, 1988) , 60 Kg ha -1 (Yakadri et al., 1992) , 72 Kg ha -1 (Thimmegoroda, 1993) , reported 25 and (30-30-50kg fed.
-1 NPK) gave the best combinations for high pod yield as well as oil and protein % for both Giza 4 and Giza 5 cultivars. EL-Sayed and Yousef (2003) reported 71 Kg P 2 O 5 ha -1 .
With regard to potassium, (K) fertilization and its effect on yield and its components, several authors reported a positive yield response to K application. An increase was reported for plant height, no. of pods plant -1 , weight of pods and seeds plant -1 , 100-seed weight, seed yield fed.
-1 , shelling % and fodder yield fed.
-1 Ahmed and Zeidan (2001) and Ali and Mowafy (2003) .
Studies also indicated that different fertilization doses as K 2 O were adequate for both growth and yield of peanut. 30 Kg ha -1 (Ghatak et al., 1997) , 48 Kg fed.
-1 (Anton and Bassiem, 1998) , 48 Kg fed.
-1 , 36 Kg fed.
-1 (EL-Far and Ramadan, 2000) and 72 Kg fed.
-1 (Maha, 2004) . Patra et al. (1995 a, b and c) reported that K application in peanut increased yield and its attributes as well as seed oil content. K application increased pod, Kernel and oil yields as well as concentration of N, P and K in plant parts (haulm, kernel and husk). Also, Nasr -Alla et al. (1998) reported that increasing the rate of PK individually or in combination increased growth and yield characters, Ali and Mowafy (2003) also, reported that potassium and phosphorus application significantly increased leaf chlorophyll content, vegetative and yield characters as well as seed oil % and yield. El-Habbasha et al., (2005) reported that increasing phosphorus levels increased each of weight plant -1 , number of pods and seed plant -1 , weight of pods and seeds plant -1 , 100 seed weight, seed yield and seed N, P and K content. Ibrahim and Eleiwa (2008) found that increasing NPK rate from half the recommended rate (30:30:25) to recommended rate (60:60:50) significantly increased al the studied parameters i.e. weight of 100 seeds, weight of pods, yield of straw and seeds, shelling%, uptake of macro (N, P and K) and micronutrients (Fe, Mn and Zn) by straw and seeds of groundnut.
Therefore, the objective of the present investigation was to evaluate the performance of two peanut genotypes and their productivity under newly reclaimed sandy soil and determine the effect of applied N, P and K on peanut yield, quality and N, P and K concentration and uptake in Sandy soils in terms of growth characters, yield and its components.
MATERIALS AND METHODS
Two field experiments were carried out at Ismailia Agricultural Research Station during 2011 and 2012 summer growing seasons to investigate the effects of applied N, P and K on peanut yield and quality in Sandy soils. The soil of experimental site is sandy calcareous with pH (7.8), available N (18.2 pp m), available P (2.2 ppm), available K (71.90 ppm), E.C. (0.14 dSm -1 ) and O.M. % (0.46 %). The experimental design was split plot in a randomized complete block with four replicates was used where genotypes were arranged in the main plots and fertilizers rate were devoted to the subplots. The two peanut genotypes i.e., Gregory (Spreading) and Ismailia-1 (Semi-Spreading) types were used to increased doses of N,P and K fertilization under sandy soil conditions and the effect of fertilizers on yield and seed quality were studied. The mechanical and chemical analysis of the experimental soil are presented in Table ( 1). 
Studied characters:
The experimental unit area was 10.5 m 2 and contained 5 ridges; 60 cm apart and 3.5 m long. Seeds were inoculated with the specific Rhizobium japonicum strain before sowing. Seeds were sown by hand on one side of the ridges (3-4 seed in each hill) on May 11 and 25 in 2011 and 2012 seasons, respectively. After two weeks of germination, seedlings were thinned to 2 plants hill -1 . The recommended rate 500 kg gypsum fed.
-1 was added during soil preparation. Phosphorus fertilizer in the form of monocalcium super phosphate (15.5% P 2 O 5 ) was added at soil preparation and nitrogen fertilizer was added in the form ammonium nitrate (33.5% kg N fed.
-1 ), and potassium fertilizer in the form of potassium sulfate (48 %K 2 0). Each nitrogen and potassium fertilizer was solitude in two equal doses. The first one was added after 15 while the second one was added at 30 day after sowing. All recommended agricultural practices were adopted throughout both growth seasons. At harvest, a sample of five guarded plants was taken randomly from each sub-plot to determine plant height, number of branches plant -1 and number of pods plant -1 . In addition, after pod drying the following characters were estimated; pod weightplant -1 , pod yield fed.
-1 , 100-pod weight, 100-seed weight and shelling (estimated from 100 random pods).
Studied characters: a-Vegetative characters:
1-Plant height (cm).
C-pod and seed characters:
1-100-Pod weight (g). 2-100-seed weight (g).
3-Shelling%
After peanut harvest, N, P and K % were determined in peanut seed at harvest, according to the methods described by Jackson (1967) . N, P and K uptake, at yield as mg plant -1 in peanut seed were estimated:
Statistical analysis:
All the obtained data were subjected to analysis of variance according to method described by Snedecor and Cochran (1982) . The least significant difference (LSD) at 5% level of significance to compare differences among means was used.
Correlation analysis:
Simple correlation coefficient was computed among seed weight plant -1 and its related characters as suggested by SAS program (1985) .
RESULTS AND DISCUSSION

I-Vegetative characters: 1-Plant height:
The effect of genotypes on plant height (cm) was significant in both seasons. The highest values of plant height produce with Ismailia-1 (30.14 cm) compared to Gregory (25.59cm). With regard to fertilization treatments it had a significant gradual increase on plant height by increasing the rates of fertilizer up to (60+45+24kgNPK fed.
-1 ) in 2011 and to (60+30 +24 and 60+45+48kg NPK fed.
-1 ) in 2012 season. The interaction among genotypes, nitrogen, phosphorus and potassium fertilization had a significant or significantly effect in the summer growing seasons 2011 and 2012. The highest plants (31cm) were recorded by increasing rate of fertilizer up to (60+45+24kgNPK fed.
-1 ) in 2011 and (29.63cm) to (60+30+24kg NPK fed.
-1 ) and (60+45+48kg NPK fed.
-1 ) in 2012 season.
2-No. of branches plant -1 :
Genotypes Gregory had higher number of branches plant -1 in both seasons, compared to Ismailia-1 (5.50 and 4.47 for both genotypes, respectively). The increasing in number of branches plant -1 with increasing rate of fertilizer applied up to (60+30+48kg NPK fed.
-1 ) in 2011 and up to (60+45+24/kg NPK fed.
-1 ) in 2012 season. Significantly effects were recorded on number of branches plant -1 in both seasons and combined by interaction among genotypes, nitrogen, phosphorus and potassium fertilization .The maximum number of branches plant -1 were recorded (6.88) by genotypes x fertilization in both seasons by increasing rates of fertilizer up to (60+30+48 kg NPK fed.
-1 ) and to (60+45+48 kg NPK fed. , which increased gradually by increasing fertilizer dose up to (60+45+48kg NPK fed.
-1 ) in both seasons. The data in Table ( 2) showed that number of pods plant -1 was significantly affected by genotypes with fertilization interaction recording 30.50, 32.00 and 31.25 in 2011, 2012 seasons and combined, respectively, which increased gradually by increasing fertilizer rate up to(60+45+48kg NPK fed.
-1 ) in both seasons and combined. These results are in the same line with those obtained by Amgadi et al (1989) , EL-Sayed and yousef (2003) and Ismail and Abdel-Momen (2007) where significant interaction between cultivars and fertilization treatments was reported.
2-Pod weight plant
-1 (g): Data in Table ( 2) showed that the genotype Ismailia-1 had the higher values of pod weight plant -1 (41.14g) compared to Gregory (41.0 g). An increase in pod weight plant -1 was showed in both seasons by increasing dose of fertilizer applied up to (60+45+24kg NPK fed.
-1 ) in 2011 and (60+45+48Kg NPK fed.
-1 ) in 2012 season. The maximum value for pods weight plant -1 was recorded (47.25), (49.25) and (49.25) by genotypes x fertilization interaction in both seasons and combined , however the pods yield was surpassed with (60+45+24 kg NPK fed.
-1 ) in 2011and (60+45+48 kg NPK fed.
-1 ) in 2012 and combined interactions, respectively. Similar results were obtained by Ismail and Abdel-Momen (2007) . With reference to interaction between cultivars and fertilization on pods weightplant -1 it was significantly in both seasons. Table ( 2) revealed that seed weight/ plant was significantly affected by genotypes in both seasons. Ismailia -1 gave higher values of seed weight plant -1 (23.73g) in 2011 compared to Gregory (22.37 g) in 2012. Fertilization treatments significantly affected this character. Increasing rate of fertilizer up to (60+45+48 kg NPK fed.
3-Seed weight plant -1 (g): Data in
-1 ) significantly increased seed weight plant -1 in both seasons. A significantly interaction among Genotypes x fertilization rate on this character was obtained in 2011 season and the combined. The maximum value for seed weight/ plant (28.28 g), (29.96) in both seasons was recorded by increasing rate of fertilizer up to (60+45+48 kg NPK fed.
-1 ) interaction in both seasons respectively .These results are in harmony with those obtained by Yakadri et al. (1992) and Ismail and Abdel-Momen (2007) .
4-Pod yield fed.
-1 (kg) Data in Table 3 showed that the genotypes have significant differences in pod yield fed.
-1 in both seasons. Gregory yielded more than Ismailia-1 higher. However, Gregory genotype recorded (1417.44) compared to (1335.48) Ismailia-1 genotype in 2012 season. Fertilization treatments differed significant in their effects on pod yield fed.
-1 . The increase in yield by increase fertilizer dose was gradually and consistent up to (60+45+48 kg NPK fed.
-1 ), indicating the response of both genotypes to increasing fertilization up to higher level. These results are in agreement with those obtained by Patra et al (1995) , Megawer and Solimam (2001) , EL-Sayed and Yousef (2003) and Ismail and Abdel-Momen (2007) . Genotypes x Fertilization interactions were significant in both seasons. The maximum values for pods where recording (1923.13) & (1979.25) in 2011 and 2012 respectively, by increasing rate of fertilizer up to (60+45+48 kg NPK fed.
-1 ) interaction in both seasons. These results are in agreement with those obtained by Patra et al (1995) , Megawer and Solimam (2001) , EL-Sayed and yousef (2003) and Ismail and Abdel-Momen (2007) . A significant interaction between cultivars and fertilizer dose was reported in both seasons.
III-pod and seed characters: 1-100-pod weight (g):
Data in Table ( 3) showed significant increase in 100-pod weight for genotypes in both seasons. Gregory was recorded (158.25g) higher 100-pod weight compared to Ismailia-1 in 2011 season. However, Ismailia-1 genotype was higher 100-pod weight in 2012 season compared to Gregory in 2012 season. Fertilization treatment also was significantly in their effects on 100pod weight, indicating a slight increase in these characters by increasing fertilizers up to (60+45+48kg NPK fed.
-1 ). The maximum value for 100-pod weight in both seasons was realized with genotypes x fertilization interactions wherever, increasing rate of fertilizer up to (60+45+48 kg NPK fed.
-1 ) interaction gave the higher value for pods yield fed.
-1 both season. These results agree with those of Megawer and Solimam (2003) and Ismail and Abdel-Momen (2007) .
Results obtained showed also a significantly interaction between cultivars and fertilization in both seasons.
2-100-seed weight (g).
Data in Table ( 3) revealed a significant effect on 100-seed weight in 2011season, but, non-significant in 2012season. However, Ismailia-1 genotype gave the higher values of 100-seed weight compared to Gregory genotype recoding (73.92 and 74.31g) in 2011 and 2012 seasons, respectively. Fertilization treatments showed a gradual increase in 100-seed weight by increasing fertilization rates up to (60+45+48kg NPK fed.
-1 ) in both seasons. The maximum 100-seed weight was recorded (83.75 and 85.25g) by increasing fertilization rates up to (60+30+48Kg NPK fed.
-1 and 60+45+48kg NPK fed.
-1 ) in 2012. The interaction among genotypes x fertilization (Table 3) showed that100-seed weight was affected significantly by interaction between genotypes with fertilization in both seasons. The maximum values 0f 100-seed weight were recorded (83.75 and 85.25g) by (60+30+48 Kg NPK fed.
-1 ) in the second season.
These results stand in accordance with those obtained by Megawer and Soliman (2003) and Ismail and Abdel-Momen (2007) , however, doses of fertilizers applied differed significantly in their effect on seed weight. A significant interaction between genotypes and fertilization treatments was reported with regard to 100-seed weight. ,100-pod weight, 100-seed weight  and shelling % as affected by cultivars and fertilizations (N,  P and K levels) in 2011 and 2012 seasons and 
3-Shelling%
Results in Table 3 showed significantly effects in shelling % between genotypes in both seasons, but it was significant only with the combined. However, Ismailia-1 genotype gave the higher values of shelling % recording (57.04 %) in the two seasons compared to Gregory genotype (56.00g). With regard to fertilization treatments, the same trend was also reported. Results showed an increase in shelling % which was increased by increasing fertilization rates up to (60+45+48kg NPK fed.
-1 ) in 2011 and to (60+45+24kg NPK fed.
-1 ) in 2012 season. The data in Table 3 revealed significantly by genotypes × fertilization interaction effect in both seasons. The higher values of shelling % were recording (60.50 %) by (60+45+48kg NPK fed.
-1 ) in the two seasons. Generally, Ismailia-1 genotype as well as (60+45+48kgNPK fed.
-1 ) gave the highest values of most studied treats in the both seasons.
Yield analysis: Correlation results:
Values of simple correlation coefficient (r) for the inter relationships of pod yield (kg fed. , pod weight plant -1 (g), seed weight plant -1 (g),100-pod weight (g), 100-seedweight (g) and shelling percentage are given in Table (4) . Positive and significant correlation coefficients (r) among pod yield fed.
-1 (kg) for all studied characters. Also positive and significant relationship was found between plant height number of podsplant -1 , pod weightplant -1 , 100-pod weight, 100-seedweight and shelling % while it was insignificant for number of branches plant -1 and seed weight plant -1
. Also, positive and significant relationship between no .of branches plant -1 and all studied characters except pod weight plant -1 , which was insignificant. Positive and significant relationship between no. of pods plant -1 and all studied characters and between pod weightplant -1 and all studied characters between seed weight plant -1 , 100-pod weight, 100-seed weight and shelling, also, positive and significant correlation was found between 100-pod weight and 100-seed and shelling %. Also, positive and significant relationship was found between 100seed weight and shelling %. Similar results were obtained by Gomaa et al (1995) , Ali and mowafy (2003) and Ismail and Abdel-Momen (2007) . It could be noted that the rest of characters correlated positively with each other indicating that these characters should be considered when the agronomist selects the optimum N, P and K fertilizers for obtaining higher pod yield. ) in Peanut seed: Data in Table 5 indicated that the peanut varieties were significantly affected in N % and K % in the 1 st season and insignificant in the 2 nd season, but P % was significantly in the both season. As well, data in Table 6 showed that the genotypes were significantly in N-uptake and P-uptake in 2012 and insignificantly in 2011 and K-uptake in both seasons. Also, data in Table 5 indicated that the highest values of N, P concentration in both season were obtained with Gregory, but the highest values K% were obtained with Gregory in the 1 st season and with Ismailia-1 in the 2 nd season. So, N, P and K-uptake for Ismailia-1 were the highest values in both seasons (Table 6) . The effect of mineral NPK fertilization on concentration of N, P and K in peanut seed was showed in Table 5 , this effect was significantly in N% and P% in the both seasons, but it was insignificantly in K% in the both seasons. The highest values of N% were obtained with (60-30-48 Kg NPK fed.
-1 ), P% with (30-45-48 Kg NPK fed.
-1 ) and K% with (45-30-48 Kg NPK fed.
-1 ). Moreover, Data presented in Table 6 showed that N, p and K-uptake significantly increase in peanut seed in both 2011 and 2012 seasons by mineral N-P-K fertilizations. Also, the highest mean value of N, P and Kuptake was obtained with 60+45+48 kg NPK fed.
-1 as mineral fertilizers in both seasons and the sequent highest mean values of N-uptake were recorded with (60-45-24, 60+30+48 and 60+30+24 kg NPK fed.
-1 , respectively), (45+45+48, 30+45+48 and 60+45+24 kg NPK fed.
-1 respectively) for P-uptake and (60+30+48, 45+45+48 and 45+30+48 kg NPK fed.
-1 respectively) for K-uptake in both seasons. Also, data in Table 5 and 6 showed that interaction effect between Peanut varieties and mineral N-P-K fertilization treatments was insignificant on N, P and K concentration and its uptake in both seasons. The similar results were obtained by El-Habbasha et al. (2005) and Ibrahim and Eleiwa (2008) .
